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WATERTIGHT AND NONWATERTIGHT 
ELECTRICAL JUNCTION BOX 

This application claims priority from Japanese Patent 
Application Number JP-2006-3006l3 ?led on Nov. 6, 2006, 
the entire contents of Which are incorporated herein by refer 
ence. 

BACKGROUND 

Embodiments of the invention relate to an electrical junc 
tion box, and more particularly relate to an electrical junction 
box that can be used as both a Watertight type and a nonWa 

tertight type by attaching and detaching a rubber packing to 
the electrical junction box. 

In the case Where an electrical junction box connected to a 

Wire harness is mounted on a motor vehicle inside an engine 

room or the like and is not exposed outside, the electrical 
junction box is generally of the nonWater‘tight type. On the 
other hand, in the case Where an electrical junction box con 
nected to a Wire harness is mounted on a motor vehicle out 

side an engine room or the like and is exposed outside, the 
electrical junction box is generally of the Watertight type. 

In the Watertight type electrical junction box, in order to 
prevent Water from entering a clearance betWeen a cover and 
a casing, the cover and casing must be interconnected through 
a sealing material. Consequently, there Were some problems 
in the prior art. Speci?cally, a Watertight type electrical junc 
tion box differs from a nonWatertight type electrical junction 
box With respect to structure. Additionally, the Watertight 
type and nonWater‘tight type electrical junction boxes cannot 
have the same use, even if they have the same kind of function. 

Furthermore, costs of dies, the number of parts, and control 
ling steps are increased. 

Thus, as shoWn in Patent Document 1 (JP 2004-877394), a 
containing box assembly for an electrical control device 
shoWn in FIGS. 10A and 10B is a Watertight type junction 
box. The containing box assembly comprises an outer box 1 
and a lid 2 for closing the outer box 1. The lid 2 is provided in 
a Whole periphery on an opening end edge With a groove 211 
that receives a seal material 3 for sealing the containing box 
assembly. 

The sealing material 3 is pushed into the groove 2a to 
mechanically join the sealing material 3 to the lid 2. An upper 
opening end 111 of the outer box 1 is ?tted in the groove 2a 
With the sealing material 3 being press-?tted in the groove 2a. 
By deforming the sealing material 3 so that the material 3 ?lls 
a clearance betWeen the upper opening end 111 and the lid 2, a 
sealing function is kept for a long period in time in the con 
taining box assembly for the electrical control device. 

HoWever, in the case Where the containing box assembly 
for the electrical junction box is used as a nonWatertight 
electrical junction box, the sealing material 3 is not required. 
Consequently, a clearance betWeen the groove 2a in the lid 2 
and the upper opening end 111 is created Where the sealing 
material 3 is no longer present. Accordingly, this clearance 
creates various problems. For example, the lid 2 on the outer 
box 1 rattles in the clearance and thereby generates noise 
during vehicle travel. Additionally, this rattling increases the 
probability of the lid 2 or the outer box 1 being damaged or 
broken during vehicle travel. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
Therefore, the containing box assembly for the electrical 

control device disclosed in Patent Document 1 cannot effec 
tively be used for both Watertight and nonWatertight applica 
tions. 

SUMMARY 

In vieW of the above problems, an object of embodiments 
of the present invention is to provide an electrical junction 
box that can be used as a Watertight type and a nonWatertight 
type. Speci?cally, a ?tting structure is provided betWeen a 
cover and a casing to signi?cantly reduce rattling betWeen the 
cover and casing, even in the nonWater‘tight type in Which a 
rubber packing is not mounted on the box. 

In order to overcome the above problems, the embodiments 
of the present invention include an electrical junction box 
having a casing and a cover that can be used as a Watertight 
type and a nonWatertight type. Terminals connected to ends of 
electrical Wires are contained in the casing, and the electrical 
Wires may be draWn out from a bottom of the casing. An 
electrical element is detachably connected to the casing 
through an upper opening in the casing to be coupled to the 
terminals. The cover is joined to the casing. A pair of clear 
ance-?lling ribs, Which have a recessed con?guration in sec 
tion vieW, project from one side of a peripheral Wall of the 
cover toWard the casing. The casing is provided on an outer 
surface With ?tting ribs adapted to engage the clearance 
?lling ribs. Engagement of the clearance-?lling ribs and the 
?tting ribs can reduce or prevent rattling When a rubber pack 
ing is not mounted on an inner surface of the peripheral Wall 
of the cover to form the nonWater‘tight type electrical junction 
box. 

In the case Where the electrical junction box is used as a 
Watertight type, the rubber packing is mounted on the inner 
surface of the cover. When the cover is put on the casing, the 
rubber packing is elastically deformed to ?ll the clearance 
betWeen the cover and the casing, thereby enhancing a sealing 
function. On the other hand, in the case Where the electrical 
junction box is used as a nonWater‘tight type, since the cover 
is put on the casing Without mounting the rubber packing on 
the cover, a clearance is de?ned betWeen the casing and the 
cover in the electrical junction box instead of the space to be 
?lled With the rubber packing. 
Even in the case Where an electrical junction box of the 

present invention is used as a nonWatertight type Without 
mounting the rubberpacking on the cover, since the clearance 
?lling-ribs of the casing are engaged With the ?tting ribs of the 
cover, it is possible to reduce or prevent rattling caused by the 
clearance betWeen the casing and the cover, to suppress noise, 
and to reduce the possibility of the casing and cover being 
broken or damaged. 

Also, since an electrical junction box of the present inven 
tion can be used as a Watertight type and a nonWatertight type, 
as described above, it is not necessary to prepare tWo kinds of 
Watertight type and nonWater‘tight type electrical junction 
boxes, thereby reducing costs. 

Preferably, but not necessarily, the clearance-?lling ribs are 
provided on said cover at the opposite sides of a lock piece 
With a clearance. The lock piece is provided on the cover for 
locking the casing. 

According to the above structure, since the clearance-?ll 
ing ribs can reduce or prevent rattling betWeen the casing and 
the cover, it is possible to reduce the possibility of the lock 
piece of the casing being broken. 

In some embodiments, a tongue piece projects toWard the 
casing from a side opposed to the side of the cover on Which 
the lock piece and clearance-?lling ribs are provided. A frame 
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portion projects from an outer surface of the casing opposed 
to the tongue piece to enter the tongue piece With a clearance. 
When air pressure in an internal space sealed by locking 
engagement betWeen the cover and the casing increases, the 
tongue piece is displaced in the frame portion to form a 
clearance for exhausting the internal air betWeen the cover 
and the casing. 

In the case of the Watertight type electrical junction box, 
since the rubber packing is mounted on the cover, the sealing 
function is increased. When the electrical junction box is 
exposed to a high temperature, a temperature in the electrical 
junction box increases and the internal air pressure also 
increases. In the above case, since the casing and cover are 
joined at one side, a force acts on the cover to open the cover 
around the one side. 

In embodiments of the present invention, even if the inter 
nal air pressure increases to expand the internal air, since the 
tongue piece of the cover is caught on the frame portion of the 
casing, the cover Will not be opened, thereby preventing the 
sealing function from being loWered due to an excessive 
internal air pressure in the electrical junction box. Also, since 
the tongue piece of the cover is displaced in the frame portion 
to exhaust the expanded air in the electrical junction box, it is 
possible to reduce or prevent deformation of the cover and 
casing due to the excessive internal air pressure While at the 
same time maintaining the sealing function. 

Preferably, but not necessarily, the casing is provided With 
an electrical element-containing section in Which a Watertight 
treatment is applied to the terminals connected to the ends of 
the electrical Wires. An electrical element including a single 
fuse or relay may be accommodated in the electrical element 
containing section. 

According to the above structure, since only one fuse or 
relay is contained, the electrical junction box Will have a 
length of from about 40 millimeters (mm) to about 60 mm. 
Since it is possible to adjust the number of fuses or relays 
When a large siZe electrical junction box, such as a junction 
box or a relay box, is diverted to different kinds of vehicles, 
general versatility can be enhanced. 

Since embodiments of the electrical junction box of the 
present invention are small in siZe, it is possible to mount 
them in a limited space in a vehicle. Furthermore, tWo or more 
of the electrical junction boxes may be coupled to one another 
or a single electrical junction box may be mounted on a 
vehicle. 
A rubber plug may be attached to the terminal to carry out 

a Watertight treatment of the terminals connected to the ends 
of the electrical Wires. 
As described above, even in the case Where embodiments 

of an electrical junction box are used as a nonWatertight type 
Without mounting the rubber packing on the cover, since the 
clearance-?lling ribs of the casing engage the ?tting ribs of 
the cover, it is possible to reduce or prevent rattling due to the 
clearance betWeen the casing and the cover. Consequently, it 
is possible to suppress noise and to reduce the possibility of 
the casing and cover being broken or damaged. 

Also, in embodiments, even if the internal air pressure 
increases in the electrical junction box, since the tongue piece 
of the cover is caught on the frame portion of the casing, the 
cover Will not be opened and the excessive internal air pres 
sure in the electrical junction box Will not loWer the sealing 
function. Furthermore, since the tongue piece of the cover is 
displaced in the frame portion of the casing to exhaust the 
expanded air in the electrical junction box, it is possible to 
reduce or prevent deformation of the cover and casing due to 
the excessive internal air in the electrical junction box. 
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As described above, since embodiments of the invention 

can be used as a Watertight type or a nonWatertight type by 
attaching and detaching the rubber packing to the cover, it is 
unnecessary to design tWo kinds of Watertight and nonWater 
tight types and it is therefore possible to reduce amortization 
cost of dies. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Exemplary embodiments are described beloW With refer 
ence to the draWings, Wherein like numerals illustrate like 
parts. 

FIG. 1 is a perspective vieW of a ?rst embodiment of an 
electrical junction box for a nonWatertight type. 

FIG. 2A is a front elevation vieW of the electrical junction 
box shoWn in FIG. 1. FIG. 2B is a longitudinal section vieW of 
the electrical junction box taken along line A-A in FIG. 2A. 

FIG. 3 is a bottom vieW of the electrical junctionbox shoWn 
in FIG. 1. 

FIG. 4A is a front elevation vieW of an exemplary cover. 
FIG. 4B is a plan vieW of the cover. FIG. 4C is a bottom vieW 
of the cover. 

FIG. 5A is a rear side elevation vieW of an exemplary cover. 
FIG. 5B is a right side elevation vieW of the cover. FIG. 5C is 
a longitudinal section vieW of the cover taken along line B-B 
in FIG. 5A. 

FIG. 6A is a plan vieW ofan exemplary casing. FIG. 6B is 
a right side elevation vieW of the casing. 

FIG. 7A is a perspective vieW of a second embodiment of 
an electrical junction box for a Watertight type in accordance 
With the present invention. FIG. 7B is a longitudinal section 
vieW of the electrical junction box taken along lines C-C in 
FIG. 7A. 

FIG. 8A is a plan vieW of an exemplary rubber packing. 
FIG. 8B is a cross section vieW of the rubber packing taken 
along line D-D in FIG. 8A. 

FIG. 9 is a partial section vieW of the second embodiment 
of the electrical junction box, illustrating a tongue piece of the 
cover caught on a frame portion of the casing. 

FIG. 10A is an exploded perspective vieW of a conven 
tional containing box assembly for an electrical control 
device. FIG. 10B is a partial section vieW ofa lid. 

DETAILED DESCRIPTION 

Referring noW to the draWings, embodiments of an electri 
cal junction box in accordance With the present invention Will 
be described beloW. 

FIGS. 1 through 6B shoW a ?rst embodiment of an electri 
cal junction box. 
An electrical junction box 10 of the present invention is a 

combination of Watertight and nonWatertight type electrical 
junction boxes for a vehicle. The electrical junction box 10 
includes a casing 1 and a cover 12. The cover 12 is put on and 
coupled to the casing 11. Electrical Wires W are draWn out 
from a bottom of the casing 11. The electrical junction box 10 
in the ?rst embodiment has an overall length L of about 50 
millimeters (mm). 
As shoWn in FIG. 2B, a fuse P is contained in the casing 11, 

and terminals 30 of the electrical Wires W are also contained 
in the casing 11. The fuse P is connected to the terminals 30 
of the electrical Wires W in the casing 11. 

In the case Where the electrical junction box 10 is used as a 
Watertight type, a rubber packing 20 (shoWn in FIGS. 8A and 
8B) is attached to the cover 12 and the cover 12 is mounted on 
and joined to the casing 11. 
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On the other hand, in the case Where the electrical junction 
box 10 is used as a nonWater‘tight type, the rubber packing 20 
is not attached to the cover 12 and the cover 12 is mounted on 
and joined to the casing 11. 

In the ?rst embodiment, the electrical junction box 10 is a 
nonWatertight type. 
As shoWn in FIGS. 4A through 5C, an inWardly recessed 

shoulder 12b is provided on an upper end of a square frame 
like peripheral Wall 1211 of the cover 12. A fuse cover portion 
120, Which is slightly smaller than the peripheral Wall 12a, 
protrudes from the shoulder 12b. 
As shoWn in FIGS. 4A through 4C, a ?rst side Wall 1211-1 

of the peripheral Wall 1211 is provided With a pair of clearance 
?lling ribs 12f Each rib 12f is has a recessed shape in cross 
section at the comer and extends from a loWer end of the 
peripheral Wall 1211 toWard the casing 11. 

The ?rst side Wall 1211-1 is provided on a central part With 
a lock piece 12e projecting toWard the casing 11. The lock 
piece 12e engages a lock paWl 11d of the casing 11 mentioned 
beloW to couple the casing 11 and cover 12 to each other. 

Slits 12g extend vertically betWeen the opposite ends of the 
lock piece 12e and the clearance-?lling ribs 12f The slits 12g 
are open at the loWer ends. Each of reinforcement ribs 11g 
mentioned beloW is ?tted in a respective one of the slits 12g. 
As shoWn in FIGS. 5A through 5C, a rectangular plate-like 

tongue piece 12h extends from a loWer end of a second side 
Wall 1211-2 opposed to the ?rst side Wall 1211-1 toWard the 
casing 11. The tongue piece 12h is inserted into a frame 
portion 11h as described beloW. 

The opposed ?rst and second side Walls 1211-1 and 1211-2 
are provided With engaging rectangular holes 121' for receiv 
ing a rubber packing 20 above the lock piece 12e and tongue 
piece 12h. The holes 121' are arranged at the same position in 
height With respect to each other. Since the rubber packing 20 
is not inserted in the holes 121' in the ?rst embodiment, the 
holes 121' are shoWn in an open state in FIGS. 5A through 5C. 
As shoWn in FIGS. 3, 6A and 6B, the casing 11 is formed 

into a substantially column con?guration and is provided on 
upper end With a square frame-shaped peripheral Wall 11e. 
While in this embodiment the peripheral Wall is square, vari 
ous other peripheral Wall shapes, such as rectangles, poly 
gons, curved shapes, and the like can be used. A rubber plug 
40, into Which the terminals 30 of the electrical Wires W are 
inserted, is received in the casing 11. The electrical Wires W 
connected to the terminals 30 are draWn out from a bottom of 
the casing 11. The terminals 30 of the electrical Wires W may 
be molded in the casing 11. 

The casing 11 is provided on the upper end With an elec 
trical element-containing section 11b that is open at the upper 
end. A pair of terminals 30 connected to the electrical Wires W 
project toWard the cover 12 in the electrical element-contain 
ing section 11b. A fuse P to be connected to the terminals 30 
is detachably ?tted in the electrical element-containing sec 
tion 11b. 

The peripheral wall He is provided on an inner part With a 
rubber packing receiving peripheral Wall 11k that is slightly 
smaller than the wall He. In the case Where the rubber pack 
ing 20 is mounted on the casing 11, an inner surface of the 
rubber packing 20 contacts the peripheral Wall 11k 
A lock paWl 11d projects from a ?rst side Wall 11e-1 ofthe 

casing 11 opposed to the ?rst side Wall 1211-1 of the cover 12 
at the position opposed to the lock piece 12e. A pair of ?tting 
ribs 11], Which extend in a vertical direction, project from 
both corners of the lock paWl 11d at the position opposed to 
the clearance-?lling ribs 12f of the cover 12. The ?tting ribs 
11f are closely ?tted in the clearance-?lling ribs 12f of the 
cover 12. 
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6 
A pair of reinforcement ribs 1 1g, Which extend in a vertical 

direction, are spaced from the ?tting ribs 11f at the position 
opposed to the slits 12g in the casing 11. The ?tting ribs 11f 
are inserted into and ?xed in the slits 12g in the cover 12. 

Also, as shoWn in FIG. 7B, the frame portion 11h projects 
from an outer surface of a second side Wall 11e-2 opposed to 
the ?rst side Wall 11e-1 and enters the tongue piece 12h of the 
cover 12 With a clearance C2 (“?rst clearance”). 
As shoWn in FIG. 6A, engaged portions 111' and engaging 

portions 11j are provided on a third side Wall 11e-3 and a 
fourth side Wall 11e-4 opposed to each other in order to 
couple other elements or electrical junction boxes to each 
other. 
As shoWn in FIGS. 2A and 2B, When the fuse P is accom 

modated in the electrical element-containing section 11b and 
the cover 12 and casing 11 are interconnected, a fuse-cover 
ing portion 120 of the cover 12 encloses the fuse P and the 
peripheral Wall 1211 of the cover 12 is opposed to the periph 
eral wall He of the casing 11. A clearance C1, Which Will 
serve to receive the rubber packing 20 in the case of a Water 
tight type use, is de?ned betWeen the peripheral Wall 1211 of 
the cover 12 and the peripheral wall He of the casing 11. 
As described above, in the case Where the electrical junc 

tion box 10 of the present invention is used as a nonWater‘tight 
type in Which the rubber packing 20 is not mounted in the 
cover 12, it is possible to reduce the rattling or prevent the 
cover 12 from rattling in the clearance C1 betWeen the casing 
11 and the cover 12. This reduction or preventing in rattling is 
due to the clearance-?lling ribs 12f of the cover 12 being 
engaged With the ?tting ribs 11f of the casing 11 . Accordingly, 
it is possible to suppress generation of noise and to reduce the 
possibility of the casing 11 and cover 12 being damaged or 
broken. 

Also, by providing the reinforcement ribs 11 g on the oppo 
site sides of the lock paWl 11d of the casing 11, and ?tting the 
reinforcement ribs 11g in the slits 12g in the cover 12, it is 
possible to reduce the possibility of the lock paWl 11d of the 
casing 11 being broken due to displacement betWeen the 
casing 11 and the cover 12. 

Furthermore, since the electrical junction box may contain 
only one fuse and has a small siZe, the box can be mounted in 
a small space. In addition, since the casing 11 is provided With 
the engaged portions 111' and engaging portions 11 j, the elec 
trical junction box can be connected to a vehicle body, other 
electrical parts, or the like and can be also connected to 
another electrical junction box. Accordingly, it is possible to 
adjust the number of fuses and to enhance general versatility. 
As described above, since the electrical junction box 10 of 

the ?rst embodiment can be used as a Watertight type and a 
nonWatertight type by attaching and detaching the rubber 
packing 20 to the cover, it is unnecessary to design tWo kinds 
of Watertight and nonWatertight types and it is therefore pos 
sible to reduce an amortization cost of dies. 

FIGS. 7A through 9 shoW a second embodiment of an 
electrical junction box for a Watertight type in accordance 
With the present invention. 
The general structure of an exemplary casing 11 and an 

exemplary cover 12 in the second embodiment are similar to 
those of the casing 11 and cover 12 in the ?rst embodiment. 
HoWever, as shoWn in FIGS. 7A and 7B, a rubber packing 20 
is mounted on the cover 12 to seal a clearance C1 betWeen the 
casing 11 and the cover 12. This structure in the second 
embodiment is different from that in the ?rst embodiment. 
As shoWn in FIGS. 8A and 8B, the rubber packing 20 is 

formed into a square frame like con?guration and is made of 
an elastic material such as a rubber. While the second embodi 
ment utiliZes a square con?guration, con?gurations of vari 
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ous other shapes, such as rectangles, polygons, curved 
shapes, or the like may be used. The rubber packing 20 is 
provided With engaging portions 20a extending from loWer 
end edges of opposed sides in a horizontal direction. The 
engaging portions 20a of the rubber packing 20 are inserted 
into engaging holes 121' in the cover 12. An upper surface 20b 
of the rubber packing 20 contacts a shoulder 12b of the cover 
12. Thus, the rubber packing 20 is mounted on the cover 12. 

When the casing 11 and cover 12 are coupled to each other, 
as shoWn in FIG. 7B, the upper surface 20b of the rubber 
packing 20 contacts a shoulder 12b of the cover 12. Addition 
ally, the rubber packing 20 is elastically deformed in the 
clearance C1 betWeen the rubber packing receiving periph 
eral Wall 11k of the casing 11 and the inner surface of the 
peripheral Wall 1211 on the cover 12 so as to ?ll the clearance 
C1. 

Thus, the internal space in the Watertight type electrical 
junction box 10 is brought into a sealed state by attachment of 
the rubber packing 20. When the electrical junction box 10 is 
sealed, and When the air pressure in the sealed electrical 
junction box 10 increases, the cover 12 tends to open around 
the ?rst peripheral Wall 1211-1 joined to the casing 11. Then, as 
shoWn in FIG. 9, the tongue piece 12h of the cover 12 
becomes caught on the frame portion 11h of the casing 11. In 
addition, a clearance C3 (“second clearance”) for exhausting 
air in the internal space is de?ned betWeen the cover 12 and 
the casing 11. 
As described above, even if the Watertight type electrical 

junction box 10 is exposed to a high temperature, and thereby 
experiences an increase in internal pressure, it is possible to 
restrict the cover 12 from opening and to restrict a sealing 
function from loWering due to an excessive internal pressure 
in the electrical junction box 10, since the tongue piece 12h of 
the cover 12 is caught on the frame portion 11h of the casing 
11. 

Also, as described above, even if a pressure in the electrical 
junction box 10 increases and the air is expanded in the box, 
it is possible to exhaust the air expanded in the electrical 
junction box 10 through the clearance C3 While maintaining 
the sealing function, since the tongue piece 12h of the cover 
12 is displaced in the frame portion 11h of the casing 11 and 
the clearance C3 is formed betWeen the cover 12 and the 
casing 11. 

Since the other constructions in the second embodiment 
are similar to those the ?rst embodiment, an explanation of 
them Will be omitted. 

15 

20 

25 

30 

35 

40 

45 

8 
The above-described embodiments are illustrative and not 

limiting. Various improvements, modi?cations, substitutes or 
the like are possible Within the spirit and scope of the inven 
tion. 
What is claimed is: 
1. An electrical junction box capable of both a Watertight 

con?guration and a nonWatertight con?guration, comprising: 
a casing provided With ?tting ribs; and 
a cover including a pair of clearance-?lling ribs having a 

recessed con?guration in section vieW, the clearance 
?lling ribs being on a peripheral Wall of the cover and 
projecting toWard the casing, 

Wherein for the Watertight con?guration, a rubber packing 
mounts on an inner surface of the peripheral Wall of the 
cover; and 

Wherein for the nonWatertight con?guration, engagement 
of the clearance-?lling ribs and the ?tting ribs restricts 
rattling betWeen the casing and the cover When the rub 
ber packing is not mounted on the inner surface of the 
peripheral Wall of the cover. 

2. The electrical junctionbox according to claim 1, Wherein 
the clearance-?lling ribs are provided on a locking side of the 
cover at opposite sides of a lock piece, the lock piece being 
provided on the cover to lock the casing. 

3. The electrical junction box according to claim 1, 
Wherein a tongue piece projects toWard the casing from a 

side of the cover opposing the locking side of the cover, 
Wherein a frame portion projects from an outer surface of 

the casing and the tongue piece enters the frame portion 
With a ?rst clearance, 

Wherein When an air pres sure in an internal space sealed by 
locking engagement betWeen the cover and the casing 
increases, the tongue piece is displaced in the frame 
portion to form a second clearance for exhausting the 
internal air betWeen the cover and the casing. 

4. The electrical junction box according to claim 1, further 
comprising: 

an electrical element detachably connected to the casing 
through an opening in the casing, the electrical element 
being coupled to terminals connected to ends of electri 
cal Wires contained in the casing, 

Wherein the casing is provided With an electrical element 
containing section in Which a Watertight treatment is 
applied to the terminals, and 

Wherein the electrical element includes a single fuse or 
relay accommodated in said electrical element-contain 
ing section. 


